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 Maoertingly; | tests of > the defrosting Garagvertactas of 
st av pe were ~~ Lee have raged hep atycacae Seautt tone 
ts were: : 


Ae wieh ¢ automatic control of defrosting cycle. 
ee RC manval control of defronting eycle. | 
@e ie 35F refrigerator tenperatures 
oy das , At oF vefricerator tenperature. e - 


after investicating the variables liated ature —_ the. 
unit refrigerating an eapty 609 euble foot warehouse, other 
testa wore made with the hegre doaded with "CG" vations to 
siavlete a refricerater in service, and teats were also run 
Cet the. defrosting performance of this unit with the electric 
moter conversion drive acrerstus. 
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nepunt the neste with the eapty snunieeeure were | eovletilared as 
the first phase, The heat tranemission factor of the dew 
mountable prefabricated warehouse was determined by operating - 
at & ¢onstant interrial tesmerature fer several days, and using 
the average outdoor tenverature for the period involved, This 
method, while not as precise as slailar teats conducted in a 
contrelled tesperature roos, Was considered sufficiently accu- 
rate for the FP put of these het In order to avoid the 
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 @reet effect of solar gaine on the warehouse, it was shielded 
with canvas mounted a foot or more shout the roof, 


The unit wae inetelled in the normal B peice provided at 
one end of the warehouse. Measurements of ambient temperature, 
‘ Shy ig toed yt peeraees temperature of the stored product, 

7 ¢ pany temperatures, pressures, ett., B gems ta the 

operacion of the refri meting unit. its served éur- 
the tests, Not all. of the data recorded in these tests 

pee con be) sun hea vig if additional information is desired it 
summarised on request. — 


The Model. MOS] There ing sas wae orevided with a tin 
Ang device, operated from the engine ¢rank rankshaft, which at con« 

stant speed of 2400 rpm provited an automatic defrosting approxi- 
Sent hare bio eat wh rth of che pa ey eters 
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“OF some. , aaerte ey, Was. ge hy with ‘be hunidifier frees- 
: 5. pes peeee ep Frecpentiy 5¢ he, elise the 
results hn tag Surin, the teste Morey were a 


: ‘During the tests wath sie refrigerator leaded, the com 
pressor (Therto-Fing “odal 4-2) f and was replaced with 
another of the sane model borrowed from another F0$1 unit on 

hand, Teste of the unit with the electric conversion drive 
apparatus were made with this seeond compressor and no eon 
#0n tests were cade to sineeni ne the relative capacity of he 
two compressors. 


3. TEST RESDLTS 


at 35? refrigerator r tenperature in the first phase of 
the teatay Jee, with the expt empty wcrabouses the @frost cycles 


eceurred at es, he pre ich ma te. /2 hours, wider 
autowatic cont , iasted from 14 to 16 icinutes and the amount 
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of water obtained from exch defrost waa between 1° and 
36 poutine 


o refricerstor t ature rose on the average from 
yoo rt *5OeF suring the “aahrore Po ported The rise in refri- 
gerater Seupératire Thoda senate eered in the dight of the 
manter of testing, Te lead the refri verating el to full 
capacity, internal heat waa applied © electrigally with the 
largest amountsuprlied tn oie ease of the teste under auteuatic 
eontrel of coertr epee *hen the refri oe temperature rose 
above the ¢ont Ai are in t is cane pats F 6 controller turned 
oct" tbapes a it heater, The rise in reffigerator teue 
ture was ter y other apherett 3 heaters (fans, 
idifier, ete,), heat gain re the « re and heat given 
off by the " evaperator ‘anit. In the oe of teste ween the 
defrosting wen under sanual ¢contrel, pra the interns] heat 
wag off durdng the defrost, and ts "else m refrigerator tem 
rerature wag due to heat ain a ehreuge. the walle and heat civen 
oft: by the eve porater unit only, Im both exses ce ‘rest teats 
were Weaceltet 2 aifferent ambient temperatures and this, of 
course, effeeted the amount ef heat entering through the ware- 
houge walls during the various defroat testa, the warehoute 
used for there +: ee “hat a heat transciasion facter of approxi- 
mavery bbe tibet "FP, so thet in varying axblont teaperatures, 
the heat cain tcoabn' ¢ the walle wicht rance from 2240 Btu/hr at 
a 4G dezree Ff difference to 5040 Btu/br at a 90 degree. F differ 
encé, Sirée eimtlar conditions would oeewr in. service it wea 
not thourkt thas: ‘these variations reduced the value of the test 
observations buy unt be tonsidered in evaluating the resulta. 


Pader: intima control. at 35? refrigerator temperature the 
eine pag ape al refei ype ne pene grietintaee a or 
¢e $6 recuce the ‘ x eS Re yg er ty te appro sately 
6650 Biu/hr was 36 h and the Gaecat of er obtiined free 
thig defrost was searly £9. pounds for che Tia refrigerator 
touperaters, Fifty minuses were eae at to defrost and the 
warehouse temperature rose $0 | 2 F during defrost. ; 


Ae OF refriscrater Ritiage tar’: she frecuency of defrest 
eyele under automatic control wag onee every 4-1/2 hours, the 
defrost period yaried from 14 te 17. re yg the ee Pass 
tained from the defrost ranced from 2 2 3 is, 0” 3orF 
vefri. alg 3 air tewrerature rose from 0 ye pig Lie 
frosting, Under nenval control at the game ye ot erator tame 
peruteser’ the time required to necummiste enough fee to reduce 
the arn lnagatnoon ig! to apvroximately 7200 Btu/hr was in emxeess of 25 

and the asmunt of water obtained during defrost was 
2gea7k pounds. The refricerater Veuperature rose to SOP curing 
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‘the ation periscc, whieh lasted about 28 adoneee Under 
 ~‘tatual eontrol, the refrigeration cycle wae started after 
‘defrost by the name tenperatureelimit thermestat on the 

mse aie eoil es used under automatic control. 


‘Under the second hase, with: the warehouse Lended, 
euete’ were made with the wait ererated both with the 
“Tine engine @rive and with the eleetric moter eonvers 
@rive, To siimlate a rredvet load the warehouse was leaded 
with 154 ecartene of Aray °C" Rations, the easee being isk cubic 
‘feet in volume and weighing 39 pounds, These tases were 
_@pranged in four columis twe cases wide, two cases deep and 
‘gtacked approximately 9 cases high, with ventileting aisies 
or spaces between columns, Thercocourles were plated at 
“wumerous pointe In and on these columns; om the exterior 
“garton surfeces faethe the tarners of the refrigerator, be~ 
“tween two eartens and about 3° in from the outside of the 
¢oluen (referred te as "inside eurfaee") and in the eenter 
“ef the meting surfaces between two cartons, (referred to aa. 
“senter"), The teererature obcervetions or the carten sure 
“fates reported were all sade from therroeourles »oimted 
oper tier nthe midway frou floor we Gelling. 


: The A rere ey Be of Vepeating these defrosting tests 
with the oaged warehouse was te deterhine the effect on ren- 
@rel storace temperature when there was produce im the wares 
hGuse that: would absorb heet ag toxrared with our erevious 
teste with the emety warehouse, Tests were made ony oF 
refrigerater tesperature. 


The test with the gasoline westhe drive wae terminated 
soener than desired because of failure of the coupressor. 
Thip failure did not 1 the compressor from handling ree 
frigerant, bet 1t would not retain sufficient oi] for adequate 
‘lubrication, Frost was accumulated for five days, at refrigerator 
“eonditions of approximately OF and 60% r.h., with verying ambient 
temperatures from 46 to 52F, The defrost required 50 minutes, the 
amount of water ebtained was 37-1/2 pounds, and the average re~ 
frigerator air temperature rose from aprroximately 6F to 20F. 
The ee ase the cases of rations reese as follews: sut« 
ee eurfeeces, 16 decrees (from 6 to 227); inside surfaces, 
t "agrees (fete 4 to SF); and center, none {atayed at LF), 


were made with: a res? ri aaekher hemerennrs of OF ant in en ame 
bient teererature of L10F. Under these conditions the net 
refrigerating ¢apacity with the gasoline drive was aprroximately 
$780 itu/hr and with the electrie moter drive was arrrexinately 
$970 Rtu/hr. The results of these comparison tests wil) be 
covered in mere detail in another report, Gut ere significant 

in connection with the defrosting tests in thet one such test 
was made with the eleetrie meteor drive, It #hould be noted that 
the operating speed of the compressor wae different fer the two 
methode of drive, 2400 rpm with the geseline engine and 1750 row 
with the electric meter. The fans, both evaporator and condenser, 
were operated at the same speed for the two cases, however, by 
means of suitshble sulley sizes. 


After placing the uwoit back in the leaded warehouse, a de~ 
frosting test wae made with the electri¢ moter drive, Frost 
was aecurulated for abou’ 35 dsye, when the unit was unable te 
hold the refrigerater temmereture below 12? in an ambient temperae 
ture of 75%, torrespondine te s veers ¢epscity of avproxi- 
mately 3500 Btu/br. ‘The defrost reauired 1 heur $0 sinutesa and 
the water ebtained was 69 pounds, ne refrigerator air tenpera« 
ture rose from . te 32%, and the stored produce rese in teasera« 
ture aa follows: evtalide ats is eee (from 12 te 39F); 
ineide gurfaces, 7 degrece (free 16 te L?F)3 and the center, none 
(etayed at 1OF). ‘The temperature rise of the individual vackaces 
of "CG" rations wes uncoubtedly lesa than . . that of the exterior 
surfaces of the eartons eames of the inaulatinze value of the 
cardborad enrton, 


No teats wore made in the loaded refricerater with tke 
automatic defreating contre] ainee it was clear shat the intere 
hal tespereture rise with the loaded refrigerator was materially 
lege than with the — pa ior ee and suitable © eenmparisen 
data had already been obtained with the expty warehcuse under 
manual control. 
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+The rise in internal refricerator temperature ahows 
that additional work ean profitably be done in revard to 
ispreving the defrest rate and at the same time ¢contein 
the defrosting heat within the unit. ‘Separete investisa- 
tions of the full reverse cyt@le operation of the ©oS1 unit 
are currently being made and will be reperted separately. 
These developments can well be expected to impreve defroste 
ing operation of portable refriceratine equipsent of this 


«general type. 
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